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The molecular weight of ribonucleic acid prepared from 
ascites-tumor cells 

Light-scat ter ing measurements  have been carried out  on highly polymerized ribonucleic acid 
(RNA) prepared f rom asci tes- tumor cells by  the method of COLTER A~D BROWN 1. After extraction, 
the high molecular weight RNA was separated by  precipitat ion with I M NaC1 and kept  at - - 4  °o 
until  12 h before the experiment.  I t  was then thawed and dialyzed against  p H  7.2 buffer (ionic 
s t rength  (I), o.o2 sodium phosphate ,  o.o8 NaC1). The measurements  were carried out  in a 2o ml 
WITNAUER cell s with a BRICE photomete r  3 with narrow-sli t  optics at angles between 25 ° and 145 °- 
The solutions were clarified by centrifugation and filtration through a special filter 4. Successive 
concentrat ions between o.I i and o.73 g/1 were measured in a single cell using a micro bure t te  ~ and 
mixing with a magnetic stirrer. Concentrat ions were measured by  absorpt ion at 260 m/~ using the  
absorpt iv i ty  of 21.o lg -1 cm -1 obtained on an RNA sample dried to constant  weight at lO5 °. The 
value of dn]dc (refractive index increment) was found to be o.1716 and to be independent  of 
concentrat ion.  

The results obtained gave a value of lO.O 5 • Io -7 for (Kc/Rgo)~ o and an intrinsc d i s symmet ry  
of 1.14, result ing in a molecular weight of 1,o9o,ooo. (The experimental  value for depolarization 
was found to be not  greater  than  tha t  obtained wi th  bovine-serum albumin and, therefore, was  
not  used in the calculationsS.) When  the data  were plotted according to ZIMM 7, the molecular 
weight  was found to be i , i8o,ooo and the initial slope yielded a radius of gyrat ion of 320 A. The 
curva ture  found in the zero-angle extrapola t ion plot  suggests t ha t  the RNA is polydisperse. 
Analysis of the results  in te rms of the usual molecular models ( random coil, sphere, rod and el- 
lipsoid) showed tha t  the data  could be fitted reasonably only by rods or prolate  ellipsoids. Using 
the l ight-scattering molecular weight of i . i .  lO s and average particle lengths of 7oo-I,IOO A, 
deduced f rom the intrinsic d issymetry  and angular  envelope of the scattering, along with a partial  
specific volume of o.52s, it is possible to calculate for prolate  ellipsoids particle widths  of 51-41 A 
This results in axial ratios of I4-27. 

Electron micrographs,  taken on similar prepara t ions  of RNA, have shown elongated particles 
which vary  in both  cross-section and length. The lengths of these particles ranged from 800 A to 
2,ooo A. They appeared to be tapered a t  the  ends and the diameters  measured at  the center were 
between 4 ° and 7 ° A. These dimensions are considered to be in good agreement  with those deduced 
f rom the  l ight-scattering data. 

A similar RNA prepara t ion  had an intrinsic viscosity of o.40. Assuming 2o% hydra t ion  
and taking the l ight-scattering molecular weight of I . I .  lO s and prolate ellipsoidal shape, one 
calculates from the data  an axial ratio of 28 and dimensions of 4 ° A × i , i2o  A. Such a hypothet ical  
molecule would have a sedimentat ion cons tant  of 29. Ultracentrifugal  analysis at  0.03 g/1 using 
ultraviolet  optics presented a simpler picture than  tha t  obtained by  schlieren optics 1. Al though 
there was some spreading of the boundaries,  the RNA sedimented as two components ,  60 % with 
s = 32 and 4 ° % with s = 15. The weighted average sedimentat ion coefficient (s = 25) of the  

• K is an optical constant ,  c is the RNA concentrat ion and Rg0 is the Rayteigh ratio at 9 o~. 
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R N A  is in fair  a g r e e m e n t  wi th  t he  va lue  of 29 ca lcula ted  f rom the  p a r a m e t e r s  of t h e  hypo the t i c a l  
pro la te  ellipsoid deduced  f rom t he  l igh t - sca t t e r ing  and  e lec t ron-microscopy resu l t s  and  used  to 
fit t h e  da ta .  

F r o m  these  resu l t s  it  can  be conc luded  t h a t  R N A  of t he  a sc i t e s - t umor  cell cons is t s  of c o m p a c t  
g lobular  molecules,  bes t  descr ibed as prola te  ell ipsoids of revolut ion.  Th i s  would  accoun t  for t he  
low viscos i ty  of i ts  so lu t ions  a n d  t h e  h igh  s ed i men t a t i on  coefficient observed.  These  resul ts ,  
however ,  h a v e  to  be considered only  as p re l iminary  and  sub jec t  to some  u n c e r t a i n t y  since R N A  
is u n s t a b l e  and  sub jec t  to deg rada t ion  bo t h  upon  freezing and  t h a w i n g  and  upon  s t a n d i n g  in 
so lu t ion  a t  r o o m  t e m p e r a t u r e .  F u r t h e r  work  is in progress  wi th  t he  a im  of e l imina t ing  t he se  
compl ica t ions .  
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The nature and action of mitochrome 

POLLS AND SHMUKLER 1 recen t ly  descr ibed t h e  p repa ra t i on  f rom d is in tegra ted  mi tochond r i a  of  
a purif ied p ro te in  wh ich  ac t i va t ed  t h e  l a t en t  adenos ine  t r i p h o s p h a t a s e  (ATP-ase) and  uncoup l ed  
ox ida t ive  p h o s p h o r y l a t i o n  in f resh ly  p repa red  mi tochondr ia .  Since t he  abso rp t ion  s p e c t r u m  of  
th i s  p r epa ra t i on  r e sembled  t h a t  of a h a e m  c o m p o u n d ,  t he  a u t h o r s  gave  it  t h e  n a m e  m i t o c h r o m e .  
These  f indings are  of considerable  in te res t ,  s ince i t  seems  probable  t h a t  m i t o c h r o m e  is respons ib le  
for t h e  d e v e l o p m e n t  of A T P - a s e  a n d  loss of p h o s p h o r y l a t i v e  ac t iv i ty  du r ing  t he  ag ing  of m i to -  
chondr i a .  

To s t u d y  t h e  re la t ionsh ip  be t ween  th i s  h a e m  c o m p o u n d  a n d  t he  uncoup l ing  of ox ida t ive  
p h o s p h o r y l a t i o n  by  t he  m i t o c h r o m e  prepara t ion ,  t he  l a t t e r  was  p repa red  I and  t e s ted  as a n  
inhib i tor  of t h e  ATP- inorgan ic  p h o s p h a t e  exchange  reac t ion  in t he  presence  of va r ious  s u b s t a n c e s  
k n o w n  to reac t  wi th  h a e m  c o m p o u n d s  in genera l  and  m i t o c h r o m e  in par t icu lar .  Table  I s h o w s  
t h a t  m i t o c h r o m e  inh ib i ted  t h e  exchange  a l mos t  complete ly ,  while t he  o ther  subs t ances  were  
w i t h o u t  effect, e i ther  in t he  presence  or in t he  absence  of mi tochrome .  The  resu l t s  indicate  t h a t  
unde r  our  condi t ions  t he  exchange  reac t ion  is i n d e p e n d e n t  of t he  s t a t e  of ox ida t ion  or r educ t ion  
of c o m p o n e n t s  of t he  r e sp i ra to ry  chain,  sugges t ing  t h a t  a h a e m  is no t  d i rec t ly  involved  in t he  
e x c h a n g e  react ion.  Since NazS204, K3Fe(CN)6 , CO and  K C N  h a d  no effect on  t he  inhib i t ion  of  
t he  exchange  reac t ion  b y  t he  m i t o c h r o m e  prepara t ion ,  whereas  these  c o m p o u n d s  caused  m a r k e d  
changes  in t he  abso rp t ion  s p e c t r u m  1, i t  b ecame  doub t fu l  w h e t h e r  t h e  h a e m  could be responsib le  
for t he  inh ib i to ry  effect. I t  was  also found  t h a t  t he  inh ib i to ry  ac t iv i ty  was  no t  lost  if a fine sus -  
pens ion  of h e a t - t r e a t e d  (IO rain a t  IOO °) m i t o c h r o m e  was  used.  I t  m a y  be conc luded  there fore  
t h a t  ne i the r  p ro te in  nor  h a e m  b u t  a n o t h e r  c o m p o n e n t  of t he  p repa ra t i on  m u s t  be t h e  ac t ive  
inhibi tor .  

I t  was  found  t h a t  th i s  s u b s t a n c e  was  readi ly  ex t r ac t ed  by  isooctane,  wh ich  caused  l i t t le  
p rec ip i ta t ion  of p ro te in  or a l t e ra t ion  in t h e  p i g m e n t  as ev idenced  by  t he  u n c h a n g e d  s p e c t r u m  
of m i t o c h r o m e  af te r  ex t rac t ion .  T he  i sooctane  was  evapo ra t ed  in t he  absence  of air and  t he  
res idue  dissolved in 96 % ethanol .  I t  c an  be seen f rom Exp t .  2 t h a t  t he  i sooctane  ex t r ac t  caused  
a m a r k e d  inh ib i t ion  of t h e  e x c h a n g e  reac t ion  and  t h a t  t he  ex t r ac t ed  m i t o c h r o m e  h a d  no effect. 
I n  o the r  expe r imen t s ,  i t  was  found  t h a t  th i s  inhib i t ion  could be abol ished by  a l b u m i n  and  t h a t  
t he  i sooctane  e x t r a c t  also s t rong ly  inhib i ted  t he  p h o s p h o r y l a t i o n  coupled to t h e  ox ida t ion  of 
succinate .  


